In renal transplantation, the immunosuppression plays a major role in maintaining the graft and has an impact on both the graft and the patient survival; however various other factors such as associated comorbidities, duration on dialysis, ethnicity, and timing of renal transplantation do play a significant role. With the advent of triple immunosuppression regimens, the graft survival has improved with a decrease in the episodes of graft rejection. Various studies have revealed a better graft survival in the tacrolimus (Tac)-based regimen as compared to cyclosporine (CsA)-based regimen. Moreover, there is a trend to change to Tac-based regimens in the Indian subcontinent. [1] [2] [3] [4] However, there is scarcity of similar Indian data to substantiate the same. [5] We looked at our own data to assess how these two regimen groups fared.
randomized alternately to CsA-or Tac-based regimen and were included in the study.
Exclusions: Cadaver donor recipients (4) and recipients who had surgical complications requiring graft nephrectomy in the immediate posttransplant period (3) were excluded from the analysis.
Parents, children, siblings, and spouse were the donors for living donor transplantation. Alternate transplant recipients were randomized to Tac-based or CsA-based regimens. Mycophenolate mofetil (MMF) and azathioprine (AZA) were chosen on the basis of degree of matching on HLA typing, preexisting viral hepatitis, and affordability for MMF (as expressed by the patient before transplantation). Interleukin-2 receptor antagonist (IL-2) was added to the regime if there was no match on HLA typing. Data were collected from the medical records for the analysis. An "intention to treat", analysis was performed on the collected data for the following events: biopsy-proven acute rejection (BPAR); infections (patients who had tuberculosis, cytomegalovirus, and fungal infection in the posttransplant period were analyzed); new-onset diabetes mellitus after transplantation (those who required management with anti-diabetic medications for at least 3 months were included for the analysis), graft survival, and patient survival. Recipients who had not reported to follow-up either in person or by communication beyond 6 months were censored for analysis at their last visit date. The use of MMF (18 in CsA group and 22 in Tac group) versus AZA (38 in CsA group and 30 in Tac group) did not statistically affect the rejection rate or the infection rate (P = 0.32). The use of MMF or AZA did not have any significant statistical impact on the graft or the patient survival in our study.
The intention of ours was to treat, and hence, where required, AZA was changed to MMF among 20 patients (13 in CsA group and 7 in Tac group) if there were transaminitis (3 cases), if Calcineurin-inhibitor dose was required to be lowered due to toxicity (two cases: one in CsA group and one in Tac group), acute tubular injury or renal dysfunction during follow-up (11 cases: 6 in CsA group and 5 in Tac group), or when biopsy proven rejection (four cases: three in CsA and one in Tac group) was noted. However, when the data were corrected for this switch too, there was no statistically significant difference noted.
The use of IL-2 receptor blocker (20 in CsA group vs. 15 in Tac group) was similar in both groups and was not statistically significant (P = 0.53).
As is already known the Tac group did have a significantly higher incidence of new-onset diabetes after transplantation (NODAT) (21 in Tac group vs. 12 in CsA group) which was statistically significant (P = 0.03); however, it did not have any adverse effect on the patient or the graft survival.
Infections (13 in CsA group; 6 in Tac group; P = 0.13), BPARs (16 in CsA group; 10 in Tac group; P = 0.27), [ Table 1 ] and lipid abnormalities (12 in CsA group; 7 in Tac group; P 0.32) were comparable in both the groups and there was no statistical difference [ Table 2 ]. the CsA-based regimen. This holds true to both average graft survival and death-censored graft survival. The patient survival though has been almost similar in both the groups both at the end of 1 year and at the end of 5 years.
Hence, unlike previous studies, our study did not show any significant reduction in the acute rejection rates with Tac-based The limitations of this study include the lack of adequate power and lack of long-term data. The drug levels of Tac or CsA were not checked at regular intervals; as in our center, (the drug levels are checked in the 1 st -year post transplantation and thereafter only as and when clinically or biochemically indicated). We, therefore, were not able to comment if drug-level monitoring on regular basis would have made any statistical difference to the outcome.
disCussion
With triple immunosuppression-based regimens, both graft and patient survival have improved. With the advent of Tac-based regimens, various studies have indicated reduction in acute rejection episodes and better renal function at the end of 1 year as compared to CsA-based regimen. The incidence of postrenal transplantation diabetes mellitus (PTDM) was higher in the Tac-based immunosuppression as is anticipated and so were neurological and gastroenterological side effects more common in Tac-based regimens as compared to CsA-based regimens. Blood pressure records and dyslipidemia were lower in the Tac-based immunosuppression as compared to the CsA-based immunosuppression. Cardiovascular morbidity and mortality were higher in the CsA-based immunosuppression in the immediate postrenal transplantation period. However, long-term studies have shown no great benefit with Tac-based regimens as compared to the CsA-based regimens. [1, 2, 4, 6, 7] Our study did reveal a higher incidence of PTDM in the Tac-based immunosuppression as compared to CsA-based immunosuppression, but there was no significant change in the dyslipidemia, cardiovascular deaths, or blood pressure measurements. There was also no significant difference in the number of BPAR in both the groups, but the serum creatinine values were significantly lower in the Tac-based regimen as compared to CsA-based regimen. Further, the requirement for dialysis was also higher in the CsA-based regimen as compared to the Tac-based regimen. The number of infections was higher in the CsA group, though it was not statistically significant. The overall graft survival was better in Tac-based regimen both at 1-year and 5-year follow-up as compared to regimens across all the donors (both HLA matched and mismatched), but there was significantly better renal function among the Tac-based regimen both at 1 year and at 5 years as compared to CsA-based regimens.
However, longer follow-up will be required to look at malignancy rates (as our malignancy rates have been low so far) and long-term graft and patient survival in both the groups.
With the present trend of better graft survival and better graft function in Tac-based regimens, we felt that it was better to rely on Tac-based regimen in our population. Furthermore, with lower costs of Tac in India (cheaper than that of CsA), Tac-based regimens seem to be the way forward as of now.
ConClusions
Graft survival and graft function was better in the Tac group at 1 year and 5 years as compared to the CsA group, though the patient survival was the same. There was, however, no significant difference in the number of rejection episodes in both the groups. CsA group had more episodes of infection as compared to the Tac group; however, it was not statistically significant. There was statistically significant increase in the incidence of new-onset diabetes after transplantation in the Tac group as compared to the CsA group (as is expected).
Following this study analysis, we have changed the practice at our center and shifted over to Tac-based regimen!
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